Abstract-Many well-established and strong marine programs are offered at institutions which have preserved the concept that such studies are to be conducted only at the graduate level, while others have broken from this heritage and are offering undergraduate programs. This article discusses the difficulties that arise as a result of this dual approach for a student who graduates from one program and wishes to advance his education at another institution.
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Marine Science Education-Some Inequities ALYN C. DUXBURY Abstract-Many well-established and strong marine programs are offered at institutions which have preserved the concept that such studies are to be conducted only at the graduate level, while others have broken from this heritage and are offering undergraduate programs. This article discusses the difficulties that arise as a result of this dual approach for a student who graduates from one program and wishes to advance his education at another institution.
Marine science as a field of study has been with the academic community for many years. It seems there have always been those few in the basic science disciplines who wish to pursue their particular brand of science in the oceanic areas of the world. Reasons for pursuing studies in the ocean have been many; in some cases, problems associated with fisheries required knowledge gained from the sea. Curiosity about the unknown and the chance to pioneer motivated some. Modern warfare, of course, gave rise to an urgent need to understand the seas, and helped accelerate the research that is now carried on in this laboratory that is less than cooperative and less than ideal.
The study of the oceans has always been expensive, and requires logistic support that allows researchers and their tools to go to sea for prolonged periods of time. The required financial support has come primarily from governmental sources, although some private funding has also been important.
The real building phase of marine science as a discipline on academic campuses occurred during the mid 1950's and early 1960's. It was during this period of growth, backed by substantial federal funding, that research blossomed under those academicians long associated with marine research, but trained in the basic sciences. This blossoming of research and the aura of new discoveries, coupled with ready funding, attracted new disciples and gave rise to the academic programs we now see. While this was going on, other forces were at work to glamorize the field and give it a popular role as our last frontier, a possible wet NASA, and the source of food for the world. This also had other impacts inasmuch as many academic programs wanted t o ride with the rising star and so adopted appropriate titles and other minor changes to be one of the "in group." Students flocked to the academic institutions with an eye toward the forecasted employment market, which never really developed. This is especially true for those programs having a biological orientation.
The actual mechanisms that brought us to our present state and helped produce the variety of academic programs in marine sciences and a glut of graduate students are unimportant now. What is important is-are these academic programs standardized at a significant level of quality so that they produce students with recognized capabilities who can then continue their education or enter into the job market? One has n o difficulty in understanding the background of a graduate with a B.S., M.S., or Ph.D. degree in, say, physics, chemistry, botany, zoology, or geology. The same cannot be said for a marine science major. In this latter case, a thorough investigation is required of each student unless one is personally aware of the graduate's mother institution, its policy, and its depth of curriculum.
At present, there are many institutions with programs in marine science. Many are newcomers; others are the venerable schools or institutions that predate the recent popularity of the field. Today we find A.A. degrees in community colleges, B.A. and B.S. degrees in college programs, and B.A., B.S., M.S., and Ph.D. programs in universities. We also find there is a pecking order among institutions that is due not only to their size, but is also related to thee concept of teaching, and their breadth of courses and research.
Many of the well-established and strong marine programs are in institutions that have preserved the concept that marine studies are to be conducted only at the graduate level, after training in the basic sciences. This reflects the status quo prior to the 1950's and 1960's. Even some institutions that built their programs relatively late have adhered to this pattern, while other schools have broken from this heritage and offered undergraduate programs. Some of these have been highly successful and developed into strong academic programsothers remain weak. This dual approach to marine training presents a problem for a student who graduates in one program and wishes to advance his education by graduate training at another institution, or assumes equivalency, rightly or wrongly, between his training and others holding a similarly titled degree.
The nonstandardization of "Johnny-come-lately" marine education also creates problems for the educational institutions. Institutions offering marine B.S. degrees hesitate t o accept vocationally trained A.A. students from community colleges at junior standing. Institutions with only graduate marine programs hesitate to accept students with marine B.S. degrees, while those colleges and universities having both marine undergraduate and graduate programs do so more freely. In the case of the vocational A.A. transfer student, the difficulty can be attributed to the fact that many vocationaltype courses are not accredited for college transfer. This is not true in the case of B.A. or B.S. degree graduates seeking t o advance their training in graduate school. Thus the differences between graduate marine programs' acceptance of students must stem from problems in compatibility of curriculum programs and/or educational philosophies.
Those faculty members who are the mainstays in the marine graduate programs recognize that the complex and interdisciplinary nature of marine studies requires an extremely good educational background in a basic science on the part of a student, plus an ability to understand andintegrate knowledge dependent on other fields of study. Because of this, the faculty may hold the view that undergraduate students must be well-founded first in a basic science and, secondly, educated in the complex problems associated with marine studies at the graduate level. The introduction of marine subjects into an undergraduate program is viewed only as a mechanism for diluting the education in a basic science. This is a philosophical viewpoint that may not be warranted in all cases and is a function of the particular curriculum of both the graduate and undergraduate programs involved.
This author believes it is a general condition in marine sciences education that, outside of service-type introductory survey courses, the instruction in marine science starts with the same basic approach to the same subject matter and often from the same texts if taught at either the graduate or undergraduate level. There may be a difference in the depth of subject coverage between undergraduate and graduate programs. However, this difference probably is no more signicant than differences between the same graduate (or undergraduate) course taught at different institutions or by different instructors at the same institution. If this condition exists, then there can be considerable overlap between the course work in undergraduate and graduate degree programs, especially at the master's degree level. This must be compensated for in these programs at institutions offering both B.S. and graduate degrees to keep students progressing academically if they enter graduate school. There is no need to make this provision in those programs which are graduate only. This creates a course work inconsistency that can have students with a marine B.S. degree from one institution having had nearly the equivalent in course work of a master's degree candidate from another institution and vice versa.
It is interesting to note that the greatest hue and cry about the nonacceptability of marine B.S. degree students comes from the faculty of those programs which teach marine subjects as graduate courses only. This author can understand the reluctance of an established graduate program in accepting students who must be specially treated and offered alternative programs t o prevent them from repeating course material already mastered. However, to use the argument that B.S. students are not acceptable because of a weak background in basic sciences is tenuous at best, since many of these students, in obtaining their B.S. degree, may well have shown they have sufficient background to perform in marine science course work equivalent to graduate courses.
The students who become involved in this also suffer from the discrepancy and nonstandardization of curriculums. Those obtaining a B.A. or B.S. degree from some schools have a much weaker educational background than those graduating from other programs. Yet they hold similar degree titles. This elevates one degree and depresses the other. Those B.S. degree programs that encourage students to take five years of study which earn them about 230-250 quarter credit hours and often as not a double B.S. degree, one in a basic science, the other in marine science, are further handicapped.
Not only is the significance of their degree lessened by similar degrees from other, weaker programs when it comes to job hunting or applying to graduate school, but they are not receiving credit for having completed a marine course work program that is nearly equivalent to a master's program at many graduate schools.
The problems created by the undergraduate and graduate programs at one school and graduate programs at others are not easy to rectify. Yet, to let them remain is both a disservice to the students as well as to the academic field of marine science. It would seem that enough time has elapsed for academic programs to reach some degree of stability so they can be evaluated and compared to establish a ranking system that can be used as a guide for granting credit where credit is due. This author would recommend that an interinstitution academic group rise to the challenge of bringing order and guidance to those programs of marine science and to establish rules for standardizing course work programs in this field. 
I. INTRODUCTION
A narrow-aperture liquid-filled conical acoustic lens, whose acoustic design is discussed in an accompanying communication by Stimler [ 1 ], was constructed for test and evaluation. The lens could contain up to 64 individual hydrophone elements mounted in a circle, each receiving energy from a separate beam intended to be 6 O wide in the horizontal plane and 60' wide in the vertical. This paper presents information on fluid selection, design and construction of the case, window, fairing, sound-absorbing lining, and the results of acoustic tests. Testing was done at the Naval Surface Weapons Center Acoustic Facility at Triadelphia Reservoir. 
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